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A process for producing a fiber for optical 
transmission, comprising the steps of: 

1, covering a heating element support rod. which 
is capable of heating by the application of an electric 

eurrent or a radlo-f regency wave, with a ft— 

it) heating the fused silica pipe while the fused 

silica pipe is being relatively rotated, the temperature of 
th e surface of the fused silica pipe being thereby raised to 
a predetermined temperature. 

Hi) feeding a mixed gas of an oxygen gas, a ges 
o£ e compound of a metal or a nonmetal, which undergoes a 
reaction with the oxygen gas and forms an oxide, and a gas 
of a silicon compound to the region on the fused silica 
pipe, the mixed gas being thereby caused to undergo a 
reaction, whereby a fused silica or a fused silica, which 

*be nonmetal. is deposited on the fused silica Pipe. 

iv) removing the heating element, the fused 
silica pipe, and a portion of the deposited synthetic silica 
la y.r from the obtained rod comprising the deposited 
synthetic silica, a synthetic silica pipe being thereby 

obtained, and 

v> preparing a fiber with melt spinning from the 

synthetic silica pipe or from a rod, ^hich is obtained by 

collapsing the synthetic silica pipe. 
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[12] 

This nation relates to . process for producing 
a long, stable fiber for optical transmission, which 
exhibits little transmission; loss and ha, an arbitrary 
refractive inde* distribution <alo„g the radial direction,. 

[13] 

As illustrated in Figures 1 and 2. a heating 
element support rod 1, which is capable of heating by the 
application of an electric current or a radio-fre,uency 
wave . with a fused Silica pipe 2. and the temperature of the 
f u..d silica Pipe 2 is Kept at a predetermined value. The 
fu sed silica pipe is rotated in the direction indicated by 
t he arrow. Raw materials 5. which undargo a reaction at a 

^ * nrm » fused silica having bean doped 
high temperature and form a fused a 

~ « a mixed gas of SiCl 4 , GeCl 4 or BC1 3 , and 
with an oxide, e.g. a mixea sa» » 

0 2 , are fed from a raw material supply noszle 4 onto the 

fused silica pip© 2 * 

As a res ult, the reactions with the formulas shown 

OeXow occur on the fused silica pipe 2, and a Ge0 2 -Si0 2 
glass 3 or a B 2 0 3 -Si0 2 glass 3 is deposited. 

GeCl 4 + 0 2 - Ge0 2 + 2C1 2 
SiCl 4 + 0 2 - Si0 2 + 2C1 2 
2BC1 3 + 3/2 6 2 = B 2 0 3 + 3C1 2 
; The present invention is based upon such a 

principle* 

For example, the heating element support rod 1 
MVM ed with the fused silica pipe 2. and the fused silica 
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pipe 2 is rotated, while an electric current is being 
applied to the heating element support rod 1. The 
temperature of the surface of the pipe 2 or the synthetic 
silica 3 is controlled such that it may always be equal to a 

predetermined value. 

Firstly, a mixed gas 5 of GeCl 4 , SiCl 4 , and 0 2 is 
fed onto the pipe 2, and the Ge0 2 -Si0 2 glass 3 is thereby 
deposited on the pipe 2. Further, a mixed gas of BC1 3 , 
SiCl 4 , and 0 2 is fed onto the Ge0 2 -Si0 2 glass 3, and the 
B 2 0 3 -Si0 2 glass is thereby deposited thereon. 

in this manner, the synthetic silica layer 3 is 
prepared. Thereafter, the middle support rod l and the pipe 
2 are removed, and a synthetic silica pipe constituted of 
only the synthetic silica layer 3 is thereby obtained. 

Thereafter, the temperature of the synthetic 
silica layer 3 is raised, the pipe hole is collapsed, and a 
red is thereby obtained. The rod is placed in a fused 
silica pipe, heated to a high temperature, and elongated, 
in this manner, a fiber is obtained, which comprises the 
Ge0 2 -Si0 2 middle portion, tha B 2 0 3 -Si0 2 intermediate 
portion, and the Si0 2 outer portion and which has a 
predetermined refractive index distribution. 

[14] 

A carbon rod having an outer diameter of 7mm was 
covered with a fused silica pipe, which had an inner 
diameter of 7.2mm and an outer diameter of 9mm. The fused 
silica pipe was rotated, an electric current was applied to 
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the carbon rod, and the temperature of the outer side of the 
pipe was kept at 1,500°C. Into bubblers containing SiCl 4 
and GeCl 4 at 30°C, 0 2 was bubbled respectively at 500cc/min, 
500cc/min --> Occ/min. A mixed gas of SiCl 4 , <3eCl 4 , and Q 2 
was thereby prepared and fed from a nozzle onto the fused 

silica pipe. 

Thereafter, into babblers containing SiCl 4 and 
BBr 3 at 30°C, 0 2 was fed respectively at 500cc/min, 0 — > 
500cc/min and bubbled. A mixed gas of SiCl 4 , BBr 3 , and O z 
was thereby prepared and fed from a nozzle onto the fused 
silica pipe. 

in this manner, a Ge0 2 -Si0 2 layer and a B 2 0 3 -Si0 2 
layer were successively overlaid on the silica pipe such 
that the outer diameter might become equal to 20mm. 
Thereafter, the carbon rod and the silica pipe were removed, 
a portion of the Ge0 2 -Si0 2 layer was scraped off such that 
the inner diameter might become equal to 10mm. A pipe was 
thereby obtained. The pipe was then heated to a high 
temperature, the hole was collapsed, and a rod was thereby 
prepared. The I7mm-diameter rod was then inserted into a 
fused silica pipe, which had an inner diameter of 18mm and 
an outer diameter of 22mm. The rod was thus subjected to 
the melt spinning, and a fiber was thus obtained. 
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